INTRODUCTION:
There are many factors that have an influence on the appetite and nutritional status of older people. Physiological factors include cardiovascular, pulmonary and renal diseases, mental problems and even adverse drug effects. An important, but frequently neglected factor is the status of the masticatory system. The significance of the specific nutritional characteristics for ensuring the quality of life and reducing the risk for developing complications of the most common chronic non-communicable diseases in the elderly, determining the duration of their lives, is undoubted. The number of older people with total tooth loss is increasing, and this makes difficult the intake of foods that meet their needs.
A number of evidence [1] [2] [3] [4] suggests that people with total tooth loss consume significantly lower amounts of proteins and many other nutrients, including fibers, calcium and certain vitamins, because they avoid several types of food, especially fresh fruits and raw vegetables and other solid and healthy foods, compared to individuals with restored or intact dentition. The relationship between the increased intake of certain macro-elements and micronutrients and the decreased risk of certain diseases has been demonstrated. There is evidence [1, 2] that a diet rich in fruits and vegetables prevents obesity, diabetes, cardiovascular disease and some cancers. The limited dietary intake of people with total tooth loss is probably the cause of poor health. In addition, the inadequate intake of nutrients due to tooth loss is associated with weight loss [5] .
The aim of this study was to make a comparative analysis of the energy and macronutrient intake in subjects with complete dentures, based on the Bulgarian recommendations for the physiological needs.
MATERIALS AND METHODS:
An individual interview with a questionnaire that contained questions divided into the following areas: de-https://doi.org/10.5272/jimab.2018243.2104 mographic data, anthropometric data and co-morbidities, was used to collect the primary information. Nutrition of all subjects was studied by a 3-day recall of the dietary intake. The food intake (the amount of food consumed and the intake of energy and nutrients) of the studied subjects was evaluated for 3 consecutive days -2 working days and 1 rest day of the week. The chemical composition -the intake of energy and nutrients -was calculated. A dental examination was performed confirming the prosthesis with complete dentures of the subjects with total tooth loss.
The study was conducted in the period March-April 2017 in dental clinics in Sofia and Varna. The study included 28 subjects at the average age of 69.75 (±5.3) years. The statistical data processing was performed with the SPSS software for Windows 15.0.
RESULTS:
The relative shares of the studied subjects, divided into groups by sex and age, body weight, education and co-morbidities, are presented in Table 1 .
The performed questionnaire showed that the level of physical activity of all subjects was low, and the average age of the respondents was over 60 years, which allowed for comparing the data with the recommended and adequate intake of energy and macronutrients in the draft Ordinance on the physiological norms for nutrition of the population with low physical activity, aged 60-75 years and over (6) . The evaluation of the demographic and anthropometric data showed that the average weight of the male and female subjects was about 6 kg above the average weight of the population as per the Ordinance on the physiological norms for nutrition of the Bulgarian population in the respective age group.
The average daily energy, protein, fat, carbohydrate and fiber intake levels showed values close to the median for both sexes, which is consistent with the normal Gaussian distribution in the respective groups of individuals.
Energy intake
The comparison of the average levels of energy intake with the reference average needs of the Bulgarian population ( Table 2) showed that the average daily energy intake levels were by about 200 kcal higher than the reference needs for the male subjects with low physical activity, aged over 60 years, but the declared average daily energy intake of the women at the same age was close to the recommended energy intake at low physical activity. 
Protein intake
The average daily total protein intake in the study group ranged from 64.132 (±21.360) g/day for the women to 78.958 (±18.327) g/day for the men (Table 2) , which is 13-15 grams above the recommended. The protein intake, calculated as the intake per kilogram body weight, was also higher (0.96 and 1.09 g/kg for the female and male subjects, respectively) than the recommended dietary intake of 0.83 g/kg of body weight for both sexes. On the other hand, the mean values of protein intake, expressed as an energy share of the daily food consumed, were within the recommended protein intake of 10-20E% in both groups (15.2% for the female and 14.3% for the male subjects). Such data means that the protein requirements are completely satisfied without creating a risk of excessive intake.
In all subjects studied, the relative share of proteins of animal origin was within the range of 62.9% for the male and 69.0% for the female subjects, i.e. more than a half of the total daily intake of dietary proteins, which is significantly more than the recommended approximately 50.
Carbohydrate intake According to the physiological norms for nutrition of the population, the minimum recommended carbohydrate intake for children over 1 year and adults is 130 g/ day. A beneficial trend is that there were no subjects in the sample who had a similar low intake of carbohydrates. The average daily carbohydrate intake, expressed as an energy share of the total average daily energy intake, was below the recommended range of 45 -60% according to the physiological norms for nutrition -38.8% for the women and 35.5% for the men ( Table 2) . A relatively high proportion of carbohydrates was also consumed in the form of added sugar -14% of the energy intake for the women and 10% for the men, given that the recommended intake of added sugars for persons over 1 year old is up to 10% of the energy value of the diet, and the optimal intake, especially in the presence of co-morbidity, is up to 5 E%.
Dietary fiber intake According to the EFSA opinion, the recommended average daily intake of dietary fibers is determined on the basis of the influence of dietary fibers on the gastrointestinal tract. For good gastrointestinal tract function, as well as for improving the lipid status and a number of complications of conditions and diseases, associated with aging, a daily intake of 25 g fibers is recommended for older people. The fiber intake of about 16 grams per day for the female and 22 grams per day for the male subjects was below the recommended ( Table 2) .
Fat intake
The recommended dietary intake of fats for individuals over 19 years is 20-35%. The average daily fat intake, expressed as a percentage of the total energy intake in the sample, was 45% for the female and 40% for the male subjects and significantly above the upper limit of the recommended. Saturated fatty acids were predominant in the dietary intake, accounting for 15.4% of the total energy intake for the female and 12.8% for the male subjects (recommended below 10 E%), while cholesterol was within the range of 300 g per day.
DISCUSSION
Previous studies have shown that in order to achieve a significant improvement in the nutritional status of older patients, the prosthetic rehabilitation of the masticatory system with complete dentures [1, [7] [8] [9] or implant treatment [2, 4, [10] [11] [12] or other type of prosthesis [13] [14] [15] , without adhering to a specialized diet, is frequently inadequate and impossible.
The present study proves the restored functional capacity of the masticatory system after prosthetic rehabilitation and the improved masticatory efficiency. The data coincide to a large extent with the study results of Bradbury et al. [1] and Wöstmann et al. [8] , which underline the importance of making complete dentures to increase the masticatory efficiency and the OHRQoL of the elderly. Something more-if we compare the results of our study with those from the national representative survey of V. Duelva and colleagues in 2014 [16] , we see that the energy intake, protein and carbohydrate consumption is very similar, fat intake is more ( mainly due to saturated fats), while fiber intake is less than that declared from people in the same age range in the respresentatiuve study Having in mind how important is higher fiber intake and lower animal fat consumption for the prevention of complications of comorbidities, it might be rational to make dental speciaslists aware for strategies of replacing and substituting these important nutrtients. The obtained results, however, point to the need to inform older patients in advance of the risks that may occur with the excessive dietary intake as well.
The performed analysis of literature has shown a small number of studies exploring the role of nutrition counseling in patients with complete dentures [1, 3, 17, 19] . In a clinical study [20] , the effect of basic nutritional advice by the dentist while delivering new complete dentures was discussed. For this purpose, patients received a brochure with a standardized explanation. Studies after a 30-day period have shown a significant change in the diet and dietary intake of the participants [3] .
The study of Ellis et al. has shown that patients with complete dentures have reduced masticatory capacity and adapt through different ways of chewing and grinding the food to maintain good dietary intake [21] , which is different from our results.
